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(54) TESTING CIRCUIT FOR LSI 

(57)Abstract: 

PURPOSE: To shorten the test pattern and cut the cost for 
testing an LSI by carrying out the test of a block and 
verification of a timing of blocks concurrently. 
CONSTITUTION: Three blocks 1, 2 and 3 formed as one 
block on a layout are connected in series. The blocks have 
AND gates 11, 21 and 31 , functional blocks 12, 22 and 32, 

selectors 14, 24 and 34, and D latches 13, 23 and 33, 

' ' ' ' ; ir- 

respectively. Input signals of the blocks are supplied from >C:f v fL_4L : J|L ^. . .f , 

the AND gates 11, 21 and 31 to the functional blocks 12, 22 slu'rH^ s ^T^W^ 

and 32, and outputs from the functional blocks 12, 22 and ^^^J^i^ : 

32 are supplied to the D latches 13, 23 and 33 through the J|, 1^ % |^ % 

selectors 14, 24 and 34. Test input signals tests 1, 2 and 3 

are fed to the corresponding functional blocks by the AND 

gates 11, 21 and 31 and selectors 14, 24 and 34, and 

directly output to an external terminal OUT from the 

functional blocks. Since the input signal always passes the 

latch of the last stage of the precedent block, a timing of 

the precedent block and a block to be tested can be 

verified. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]It is a circuit of data path structure of calculating a digital value of two or more bits of 
digital-signal-processing LSI, Two or more step subordinate connection of the selector which 
outputs selectively either an output signal of a functional block with which a predetermined input 
signal is supplied at the time of a test, and this functional block, or said input signal is carried 
out, In a test circuit of LSI which answers a test signal, chooses an output of said arbitrary 
functional blocks by said selector, and performs a test of said functional block, Shift to a test 
state. A signal of either either of the test input terminals in which a test mode terminal in which a 
test mode signal to control is supplied, an input terminal in which a two or more bits digital 
signal is supplied, or a predetermined test input signal is supplied, said result of an operation or 
said test result. Subordinate connection is carried out [ two or more ] by layout block which has 
an output terminal to output and is formed as 1 block in a chip layout, and said layout block, A 
logic gate which answers said test mode signal and outputs an output signal of the preceding 
paragraph, and said functional block with which this logic gate output is supplied, An output 
signal and said testing means which answers said test mode signal and carries out the selected 
output of either [ two or more ] a digital signal of a bit, or a predetermined test input signal of 
this functional block, It consists of a holding circuit which synchronizes an output signal of said 
testing means with a predetermined signal-processing clock, and holds it temporarily, Said test 
input signal is supplied to either said input terminal of stages arbitrary at the time of a test, or 
said test input terminal of arbitrary stages, A test circuit of LSI, wherein it answers said test 
mode signal and either said input signal or said functional block output signal is supplied via said 
holding circuit to either said input terminal of said layout block of the next step, or said output 
terminal. 

[Claim 2] As for said testing means, said layout block has the 1st selector, Input edge of one of 
these is connected to said input terminal of said layout block, time an input edge of another side 
is connected to an outgoing end of said functional block and the 1st test mode signal is active ~ 
said functional block — an output — non ~ a test circuit of the LSI according to claim 1 
constituting so that said input signal may be chosen, respectively, when active. 
[Claim 3]Said testing means has a test input terminal and the 1st and 2nd selectors in which said 
layout block receives supply of a test input signal, Common connection of each one input edge 
of said 1st and 2nd selectors is carried out to said test input terminal, Common connection of the 
input edge of each another side is carried out to an outgoing end of said functional block, When 
the 1st test mode signal is active, an output of said functional block, Non, when active, choose 
said input signal, respectively, and when the 2nd test mode signal is active, said test input signal, 



Page 1 of 11 



Machine English translation of JP 07-294604 A 



Non, a test circuit of the LSI according to claim 1 constituting so that an output signal of said 
functional block may be chosen, respectively, when active. 

[Claim 4]When operating said two or more layout blocks with a clock of the same processing 
rate, A test circuit of the LSI according to claim 1, 2, or 3, wherein said thing [ that two or more 
digital signals of a bit and output signals of said preceding paragraph were directly supplied to 
said functional block and said testing means, respectively ]. 

[Claim 5] A test circuit of the LSI according to claim 1, 2, or 3 which said test mode signal is a 
signal which became independent to two or more **, and is characterized by being supplied for 
said every layout block and controlling shift to said test state. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention relates to the test circuit of the video-signal 
processing and speech-signal-processing LSI which have many circuits of the data path structure 
of calculating the digital value of two or more bits about the test circuit of digital-signal- 
processing LSI. 
[0002] 

[Description of the Prior Art]The logical organization inside digital-signal-processing LSI is 
complicated with large-scale-izing of LSI of these days, and the test on reliability, such as the 
function, internal synchronization timing, and failure detection, is difficult. Then, the test circuit 
of a scan pass system or a test bus method is conventionally adopted as a test circuit for 
facilitating of an LSI test. 

[0003]The scan pass system is indicated to the Nikkei electronics, No. 1989.12.1 1 (No. 488), and 
317 pages. If drawin g 4 in which that composition was shown about an example of the test 
circuit of the scan pass system of same magazine printing is referred to, the test circuit of this 
conventional scan pass system will be provided with three latches 71, 73, and 75 for a scan, 
functional blocks 72, and functional blocks 74. 

[0004]The latches 71, 73, and 75 for a scan as input and output The input edge of two or more bit 
signal. (A parallel input is called hereafter) The outgoing end of Pi n and two or more bit signal. 
(A parallel output is called hereafter) P ou t ? the 1-bit serial signal input end of a test signal. (A 
serial input is called hereafter) Si n and the 1-bit serial signal output end of a test signal. (A serial 
output is called hereafter) It has every one S ou t 9 respectively, Parallel input P in is held with a 
signal-processing clock, and is outputted to parallel output P ou t, and the signal of serial input Si n 
is held to predetermined test timing, and is outputted to serial output S ou t- 
[0005]The signal of parallel input P in is held with a signal-processing clock, is changed into a 1- 
bit serial signal to predetermined test timing, and is outputted to serial output S ou t- Serial input Si n 
is held to predetermined test timing, is changed into a two or more bits parallel signal, and is 
outputted to parallel output P out . 

[0006]an input signal is boiled and supplied to parallel input P in of one latch 71 for a scan among 
three latches 71, 73, and 75 for a scan via the input terminal IN, and a 1-bit serial test input 
signal is supplied to serial input Si n of the latch 71 for a scan. The parallel output signal of the 
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latch 71 for a scan is supplied to input edge Fi n of the functional block 72 via parallel output P ou t, 
and the output signal of the functional block 72 is supplied to parallel input Pi n of the latch 73 for 
scan passes from outgoing end F ou t. Serial output S ou t of the latch 71 for a scan is supplied to 
serial input Si n of the latch 73 for a scan. 

[0007]The parallel output signal of the latch 73 for a scan is supplied to input edge Fi n of the 
functional block 74 via parallel output Pout, and the output signal of the functional block 74 is 
supplied to parallel input Pi n of the latch 75 for a scan from outgoing end F ou t. The serial output 
signal of the latch 73 for a scan is supplied to serial input Si n of the latch 75 for a scan via 
parallel output P ou t, and the parallel output signal of the latch 75 for a scan is outputted to the 
output terminal OUT as an output signal via parallel output P ou t. The serial output signal of the 
latch 74 for a scan is constituted so that it may be outputted to the output terminal TESTOUT as 
a test signal serial output via serial output S ou t. 

[0008]In the normal operation (normal mode) in an example of the conventional scan pass 
system test circuit mentioned above. An input signal is supplied to parallel input Pi n of the latch 
for a scan via the input terminal IN, it is held with a signal-processing clock and outputted from 
parallel output P ou t 9 and this parallel output signal is supplied to the functional block 72, and 
predetermined data processing is performed. The output of the functional block 72 is supplied to 
parallel input Pi n of the latch 73 for a scan, is held with a signal-processing clock, and is 
outputted from parallel output P ou t. The parallel output of the latch 73 for a scan is supplied to the 
functional block 74, and predetermined data processing is performed. The output of the 
functional block 74 is supplied to parallel input Pi n of the latch 75 for a scan, is held with a 
signal-processing clock, and is outputted to parallel output P ou t. 

[0009]In [ if drawing 5 is referred to again ] an example of the conventional scan pass system 
test circuit, When testing the functional block 72, a 1-bit serial test signal is supplied to serial 
input Pi n of the latch 71 for a scan, and is changed into a two or more bits parallel signal to 
predetermined timing, and a parallel output is carried out synchronizing with a signal-processing 
clock. The parallel output of the latch 71 for a scan is supplied to the functional block 72, and 
predetermined data processing is performed. The output of the functional block 72 is supplied to 
the latch 73 for a scan, is changed into a 1-bit serial signal to predetermined timing, and is 
outputted from serial output S ou t. The serial output of the latch 73 for a scan is supplied to serial 
input Sin of the latch 75 for a scan, and is outputted from serial output S ou t to predetermined 
timing. 

[00 10] As mentioned above, even the latch for a scan of the preceding paragraph of the functional 
block to test transmits a serial test input signal to predetermined timing via the serial input/output 
of the latch for a scan, changes into a parallel signal, and makes it synchronize with a signal- 
processing clock, and it is parallel to a functional block and inputs into it. The output of the 
functional block to test is supplied to parallel input Pi n of the latch for a scan of the latter part of 
the functional block, By outputting from serial output Si n and transferring even an LSI external 
pin serially to predetermined timing via the serial input/output of the latch for a scan, after 
changing into a serial signal to predetermined timing, Direct access of the functional block tested 
with an external input and an output pin is carried out. 

[001 l]Next, when drawing 5 in which an example of the test circuit where the conventional test 
bus method is generally used was shown with the block diagram is referred to, an example of this 
conventional test bus method test circuit, The two selectors 77 and selectors 79 which answer 
test mode input signal testl in the functional block 76 and the functional block 78 from the 
functional block 80, the two input edges 0, and the input edge 1, and choose one, It has the 
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selector 81 which answers test mode input terminal testO and chooses one from the three input 
edges 0, the input edge 1, and the input edge 2, and AND gate 82 which generates two logical 
products, test mode input testO and 1 . 

[00 12] An input signal is supplied to the functional block 76, 1 side-input end of the selector 77, 
and 1 side-input end of the selector 79 via the input terminal IN, and output F ou t of the functional 
block 76 is supplied to 0 side-input end of the selector 77, and 1 side-input end of the selector 81. 
The output of the selector 77 answers test mode input testl, and is supplied to input edge Fi n of 
the functional block 78, The output of the functional block 78 is supplied to 0 side-input end of 
the selector 79, and 2 side-input end of the selector 81, The output of the selector 79 answers the 
output of AND gate 82, and is supplied to input edge Fi n of the functional block 80, the output of 
the functional block 80 is supplied to 0 side-input end of the selector 81, and the output of the 
selector 81 is constituted so that it may be outputted via the output terminal OUT. 
[0013]In the normal operation (normal mode) in an example of the conventional test bus method 
test circuit mentioned above. Supplying [ therefore ] "0" levels to both the input terminals of the 
test mode inputs testl and testO, both the selector 77, the selector 79, and the selector 81 choose a 
terminal 0 side-input signal. From the functional block 76, it passes in order of the selector 77, 
the functional block 78, the selector 79, the functional block 80, and the selector 81, and an input 
signal is outputted. 

[0014]If drawing 4 is referred to again, when testing the functional block 78, Test mode signal 
testO is set as "0" levels, and test mode signal testl is set as "1" level, respectively, therefore, as 
for the selector 77, the selector 81 chooses [ terminal 1 side / terminal 0 side ] the input signal by 
the side of the terminal 2, as for the selector 82. From the selector 77, an input signal passes the 
functional block 78, the selector 79, and the selector 81, and is outputted. 
[00 15] As mentioned above in the test circuit of a test bus method. An input signal forms the bus 
linked to the selector of the preceding paragraph of each functional block, The output of each 
block is connected to the selector of a final stage, switch the selector of the preceding paragraph 
of the functional block to test, and the test signal of a bus is inputted, By switching the selector 
of a final stage and choosing the output of a test block, the functional block which tests the signal 
of the external input pin of LSI directly was supplied, and the direct output of the output of this 
functional block was carried out to the external output pin. 
[0016] 

[Problem to be solved by the invention]If it is in the test circuit of the scan pass system which is 
the conventional LSI test circuit as mentioned above, In order to output and input a test signal to 
the functional block tested via the serial input/output of the latch for a scan, When doing a test 
which needs many two or more bits input signals by a clock with a signal-processing clock, in 
order that a lot of clock numbers may be required and a test pattern may long-patternize, it has 
the fault that a test time long-time-izes. When the test pattern of such a long pattern is used for 
the sorting test on the mass production of LSI, it has the fault that cost increases. 
[00 17] Since a test signal is outputted and inputted from an external pin via the selector between 
each functional block if it is in the test circuit of the test bus method which is the conventional 
LSI test circuit, a signal is outputted and inputted via a different course from the signal 
processing path at the time of the normal mode. 

[0018]Therefore, since validity testing of the synchronous timing during the block at the time of 
the normal mode cannot be performed, the pattern for an interblock timing check is needed 
separately. The pattern for this interblock timing check, Since it is necessary to make the selector 
during a block into the normal mode, it stops being able to carry out direct access from an 
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external pin, When it sees from an external pin, the test during a block becomes complicated 
logically and a test pattern long-patternizes it, and since it is long time-ization of the test pattern 
of the sorting test under mass production like it has the fault that cost increases. 
[0019]By outputting and inputting many purposes of this invention to the functional block which 
tests the parallel data for a clock easily, carrying out an interblock timing test simultaneously 
with a functional block test, and shortening test time, It is in reducing that the test pattern of an 
LSI test circuit long-patternizes, and reducing the cost in connection with sorting of LSI. 
[0020] 

[Means for solving problem]The feature of the LSI test circuit of this invention, Two or more 
step subordinate connection of the selector which outputs selectively either the output signal of 
the functional block with which it is a circuit of the data path structure of calculating the digital 
value of two or more bits of digital-signal-processing LSI, and a predetermined input signal is 
supplied at the time of a test, and this functional block, or said input signal is carried out, In the 
test circuit of LSI which answers a test signal, chooses the output of said arbitrary functional 
blocks by said selector, and performs the test of said functional block, The shift to a test state. 
The signal of either either of the test input terminals in which the test mode terminal in which the 
test mode signal to control is supplied, the input terminal in which a two or more bits digital 
signal is supplied, or a predetermined test input signal is supplied, said result of an operation or 
said test result. Subordinate connection is carried out [ two or more ] by the layout block which 
has an output terminal to output and is formed as 1 block in a chip layout, and said layout block, 
The logic gate which answers said test mode signal and outputs the output signal of the 
preceding paragraph, and said functional block with which this logic gate output is supplied, The 
output signal and said testing means which answers said test mode signal and carries out the 
selected output of either [ two or more ] the digital signal of a bit, or a predetermined test input 
signal of this functional block, It consists of a holding circuit which synchronizes the output 
signal of said testing means with a predetermined signal-processing clock, and holds it 
temporarily, Said test input signal is supplied to either said input terminal of stages arbitrary at 
the time of a test, or said test input terminal of arbitrary stages, It is in answering said test mode 
signal and either said input signal or said functional block output signal having been supplied via 
said holding circuit to either said input terminal of said layout block of the next step, or said 
output terminal. 

[0021] As for said testing means, said layout block has the 1st selector, The input edge of one of 
these is connected to said input terminal of said layout block, time the input edge of another side 
is connected to the outgoing end of said functional block and the 1st test mode signal is active ~ 
the output of said functional block ~ non ~ it can constitute so that said input signal may be 
chosen, respectively, when active. 

[0022]Said testing means has the test input terminal and the 1st and 2nd selectors in which said 
layout block receives supply of a test input signal, Common connection of each one input edge 
of said 1st and 2nd selectors is carried out to said test input terminal, Common connection of the 
input edge of each another side is carried out to the outgoing end of said functional block, When 
the 1st test mode signal is active, the output of said functional block, non — time it chooses said 
input signal, respectively when active, and the 2nd test mode signal is active — said test input 
signal — non — it can constitute so that the output signal of said functional block may be chosen, 
respectively, when active. 

[0023] When operating said two or more layout blocks with the clock of the same processing rate, 
said two or more bits digital signal and the output signal of said preceding paragraph can be 
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directly supplied to said functional block and said testing means further again, respectively. 
[0024]Said test mode signal is a signal which became independent to two or more **, is supplied 
for said every layout block, and can control the shift to said test state. 
[0025] 

[Working example]It explains referring to Drawings for the 1st embodiment of this invention. 
Drawing 1 is a block diagram of the 1st embodiment of this invention. 

[0026]This example is formed as a 1 -block layout block on the layout of LSI, respectively, It has 
the block 1, the block 2, and the block 3 which were provided with input edge Bi n of an input 
signal, signal output end B ou t, and the test mode signal input edge CONT, respectively, The input 
signal which consists of two or more bits is supplied to the block 1 via the input terminal IN and 
input edge Bi n , and test mode signal testl which sets up the test mode of the block 1 is supplied 
to the block 1 via terminal TEST1 and the input edge CONT. The output of the block 1 is 
supplied to input edge Bi n of the block 2 via outgoing end B ou t, and test mode signal test2 which 
sets up the test mode of the block 2 is supplied to the terminal CONT of the block 2 via terminal 
TEST2. The output of the block 2 is supplied to input edge Bi n of the block 3 via outgoing end 
Bout, Test mode signal test3 which sets up the test mode of the block 3 is supplied to the terminal 
CONT of the block 3 via terminal TEST3, and the output of the block 3 is outputted via the 
output terminal OUT. 

[0027]AND gate 1 1 which, on the other hand, generates the logical product of the input signal 
which consists of each bit of the input signal with which the block 1 consists of two or more bits, 
and 1 bit, It has the functional block 12 and the D latch 13 with a predetermined function, and 
the selector 14, and the input signal supplied to the block 1 is supplied to terminal 0 side input of 
AND gate 1 1 and the selector 14, and test mode input signal testl is supplied to AND gate 1 1 . 
The output of AND gate 1 1 is supplied to the functional block 1 , and the output of the functional 
block 1 is supplied to terminal 1 side input of the selector 14, Test mode signal testl is supplied 
to the control input of the selector 14, the output of the selector 14 is supplied to the D latch 13, 
and the D latch's 13 output is outputted via the output of the block 1 . The blocks 2 and 3 are the 
respectively same circuitry as the block 1, and since the marks 1 1 and 21 of a component, 31,12 
and 22, 32, 13 and 23, 33 and 14, and 24 and 34 correspond, respectively, they omit explanation 
of these composition. 

[0028]As for both three test mode signal testl, test2, and test3, in the case of normal operation, 
"1" level is set up by this example. The two or more bits input signal inputted into the block 1 is 
supplied to AND gate 11. Since test mode signal testl is "1" level at this time, the two or more 
bits input signal supplied to the block 1 takes the logical product of test mode signal testl, and is 
outputted as it is from AND gate 1 1 . The output of AND gate 1 1 is supplied to the functional 
block 12, performs a predetermined function and is outputted. The output of the functional block 
12 is supplied to one side input of the selector 14, one side input is chosen as "1" level twist of 
test mode signal testl, and the output of the selector 14 is supplied to the D latch 13, is held with 
a signal-processing clock, and is outputted from the block 1 . 

[0029]The output of the block 1 is supplied to the block 2. Since test mode signal test2 supplied 
to the block 2 is the same "1" level as test mode signal testl, the signal supplied to the block 2 
takes the same course as the block 1 . Therefore, the signal supplied to the block 2 passes AND 
gate 21 as it is, and is supplied to the functional block 22, the output of the functional block 22 
passes the selector 24, and is supplied to the D latch 23, and the D latch's 23 output is supplied to 
the block 3 as an output of the block 2. Since test mode signal test3 supplied to the block 3 is "1" 
level, the signal inputted into the block 3 takes the same course as the block 1 and the block 2. 
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Therefore, the signal supplied to the block 3 passes AND gate 31 as it is, and is supplied to the 
functional block 32. The output of the functional block 32 passes the selector 34, and is supplied 
to the D latch 33, and the D latch's 33 output is outputted to the output terminal OUT via output 
terminal B ou t as an output of the block 3. 

[0030]When testing the block 2 by this example, the test mode signals testl and test3 are set as 
"0" levels, and test mode signal test2 is set as "1" level. The two or more bits input signal 
supplied to the block 1 is supplied to the D latch 13 as it is, in order that the selector 14 may 
choose terminal 0 side input, and the D latch's 13 output is supplied to the block 2 as an output of 
the block 1. Since test mode signal testl is "0" levels, AND gate 1 1 outputs all the bit "0" level. 
[003 l]The output of the block 1 is supplied to AND gate 21 of the block 2, and since test mode 
signal test2 is "1" level, it passes as it is and it is supplied to the functional block 2. The signal 
supplied to the functional block 2 performs predetermined signal processing, and is outputted. 
The output of the functional block 2 is supplied to the selector 24, and since test mode signal 
test2 is " 1 " level, the selector 24 chooses the output of the functional block 22 by the side of the 
terminal 1, and supplies it to the D latch 23. The output of the selector 24 is supplied to the D 
latch 23, is held with a signal-processing clock and supplied to the block 3 from outgoing end 
Bout as an output of the block 2. 

[0032]Since test mode signal test3 set as the block 3 is "0" levels like test mode signal testl set 
as the block 1 , it becomes the same [ the signal path of the block 3 ] as that of the block 1 . 
Therefore, the output of the block 2 is supplied to the D latch 33 via the selector 34, and is held 
and outputted with a signal-processing clock. The D latch's 33 output is outputted to the output 
terminal OUT via outgoing end B ou t as an output of the block 3. AND gate 3 1 outputs all the bit 
"0" level like AND gate 1 1 of the block 1 . 

[0033]In this example, if the block 1, the block 2, and the block 3 set test mode terminal testl, 
test2, and test3 of each block as "1" level, they will serve as normal operation, An input signal is 
supplied to each functional block via an AND gate, and an output of each functional block is 
supplied to D latches each via a selector. On the other hand, if the block 1, the block 2, and the 
block 3 set each signal of test mode terminal TEST1 of each block, TEST2, and TEST3 as "0" 
levels, An input signal to each block is supplied to D latches each via a direct selector, 
respectively, without passing a functional block, is held with a signal-processing clock, and is 
outputted as it is. 

[0034]Therefore, by using a signal level of a test mode terminal of a block to test as "1" level, 
and setting a test mode terminal of a block which is not tested as "0" levels, A blog group of the 
preceding paragraph of a block to test and its latter part passes only by taking a synchronization 
by final stage latch of a block, respectively, and only a block to test serves as normal operation. 
Since a test input signal is supplied to a block tested from a final stage latch of a preceding 
paragraph block of a block tested at this time, timing verification between a preceding paragraph 
block of a block to test and a block to test can carry out simultaneously. In a block other than a 
block to test, since an AND gate outputs all the bit "0" level, an input signal is not supplied to a 
functional block. 

[0035]Reference of drawing 2 in which the timing chart for explanation of operation of this 
example was shown has shown the timing chart of each output signal to the D latch 24 from the 
D latch 13 of the block 1 via the selector 24 of the block 2 to the processing clock. Apparent 
signal delay T D in a figure doubles delay between the block 1 and the block 2, delay of AND 
gate 21, delay of the functional block 52, and delay of the selector 24. If the input logic level of 
each test mode signal is set to testl=0, test2=l, and test3=0, In the section when the D latch 24 is 
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outputted in the timing of the standup of the clock after 1 clock cycle from the timing of the 
standup of the processing clock used as the D latch's 13 output timing, The block 1 can carry out 
delay (timing) verification between the block 1 and the block 2 by passing the D latch 13. 
[0036]If drawin g 3 in which the block diagram of the 2nd embodiment of this invention was 
shown is referred to, the LSI test circuit shown in this figure, On the layout of LSI, it is formed 
as 1 block, It has the block 4, the block 5, and the block 6 which were provided with input edge 
CONT1 of input edge Bi n of an input signal and outgoing end B ou t, input edge Ti n of a test input 
signal and outgoing end T ou t, and a test mode signal, and 2, respectively, The block input signal 
which consists of two or more bits is supplied to block input edge Bi n of the block 4 via the input 
terminal IN, The test input Tin of the block 4 is supplied via the test input signal input terminal 
TIN which consists of two or more bits, and the test mode signals testl and testl 1 are set as the 
block 4. The D latch output Ba of the block 4 is supplied to block input edge Bi n of the block 5 
via outgoing end B ou t, Test output signal Ta of the block 4 is supplied to test input end T in of the 
block 5 via output terminal T ou t, and the test mode signals test2 and testl2 are similarly supplied 
to the block 5. 

[0037]The output Bb of the block 5 is supplied to block input edge Ti n of the block 6 via 
outgoing end B ou t, test output signal Tb of the block 5 is supplied to test input B in of the block 6, 
and the test mode signals test3 and testl 3 are supplied to the block 6. The block output of the 
block 6 is outputted via the output terminal OUT, and a test output is outputted via test output 
terminal TOUT. 

[003 8] AND gate 41 which, on the other hand, generates each bit of the input signal with which 
the block 4 consists of two or more bits, and the logical product of a control input signal, The 
predetermined functional block 42, and the two selectors 43 and the selector 44 which choose 
two input signals according to a control signal, i.e., a test mode signal, Two test mode signal 
input edge CONT1 and 2 which control a test mode, It has the D latch 45 who holds data 
synchronizing with a signal-processing clock, The input signal supplied to input edge B in via the 
input terminal IN is supplied to one side of two or more bit input edge of AND gate 41, Test 
mode signal testl supplied via one test mode signal input terminal between two test mode signal 
input terminals is supplied to the input edge of another side of AND gate 41 . 
[0039]An output of AND gate 41 is supplied to the functional block 42, and an output of the 
functional block 42 is supplied to one input of the two selectors 43 and the selector 44, A test 
input signal supplied via test input T in is supplied to an input edge of each remaining another side 
of the two selectors 43 and the selector 44, Test mode signal testl inputted via one test mode 
input edge CONT1 between the two test mode signal input edges CONT1 and CONT2 is 
supplied to a control input of the selector 44, and test mode signal testl 1 is supplied to a control 
input of the selector 43. An output of the selector 43 is outputted from outgoing end T ou t as test 
output Ta, an output of the selector 44 is supplied to the D latch 45, and the D latch's 45 output is 
constituted so that it may be outputted from outgoing end B ou t as the block output Ba. 
[0040]The blocks 5 and 6 are the same circuitry as the block 4, and since the marks 41 and 5 1 of 
a component, 61, 42 and 52, 62, 43 and 53, 63, 44 and 54, 64 and 45, and 55 and 65 correspond, 
respectively, explanation of composition here is omitted. 

[0041] When this example carries out normal operation, test mode signal testl, test2, and test3 
are set as a logical level "1", and test mode signal testl 1, testl2, and testl3 set up "1" level or "0" 
level. In this case, since the control side input is "1" level, AND gate 41, AND gate 51, and AND 
gate 61, A two or more bits input signal is passed as it is, and it outputs, and since a test mode 
signal serves as "1" level, respectively, the selector 44, the selector 54, and the selector 64 
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choose and output terminal 1 side input. 

[0042]Therefore, the two or more bits input signal supplied to the block 4 is supplied to the 
functional block 42 via AND gate 41 , and the output of the functional block 42 is supplied to the 
D latch 45 via the selector 44, it is held with a signal-processing clock and supplied to the block 
5 from the block 4. The functional block 52 is supplied via AND gate 51, the output of the 
functional block 52 is supplied to the D latch 55 via the selector 54, and the block output Ba of 
the block 4 is held with a signal-processing clock, and is outputted to the block 6 from the block 
5. The block output Bb of the block 5 is supplied to the functional block 62 via AND gate 61, 
and the output of the functional block 62 is supplied to the D latch 65 via the selector 64, is held 
with a signal-processing clock, and is outputted to the output terminal TOUT as an output of the 
block 6 from the block 6. 

[0043]By this example, when testing the block 5, test mode input signal testl A logical level "0", 
"0" and test mode signal testl3 are set [ test mode input signal testl 1 / "0" or "1", and test mode 
signal test2 / "1" and test mode signal testl2 ] as each logical level of "1" for "0" and test mode 
signal test3. In this case, since test mode signal test is "0" levels, the selector 44 chooses terminal 
0 side input, and the test input signal tin is supplied to the D latch 45 via the selector 44. 
[0044]The output signal Ba of the block 4 which is the D latch's 45 output is supplied to terminal 
Bi n of the block 5, and the output signal Ba of the block 4 is supplied to the functional block 52 
via AND gate 5 1 like the time of normal operation mentioned above since test mode signal test2 
was "1" level. Since "0" levels and test mode signal testl3 are "1" levels, test mode signal testl2, 
An output of the functional block 52 is outputted from outgoing end T ou t as test output signal Tb 
of the block 5 via the selector 53, and is supplied to test input end T in of the block 6. Since test 
mode signal testl 3 is "1" level, test output signal Tb of the block 5 is outputted to the output 
terminal TOUT as a test output signal of the block 6 via the selector 63. Since the test mode 
signals testl and test3 are "0" levels, AND gate 41 and AND gate 61 output all the bit "0" level, 
and all the bit "0" level is supplied to the functional block 42 and the functional block 62. 
[0045]If the test output signal TOUT of the block 6, i.e., an output terminal, is made into a test 
bus from the test input signal terminal TIN of the block 4 via test output signal Ta of the block 4, 
and test output signal Tb of the block 5, By the selector before the final stage latch of a block of 
the preceding paragraph of the block tested like ****. By supplying a test input signal to a 
preceding paragraph block from a test bus, switching the selector by the side of the test bus just 
behind the functional block to test, and supplying the output of the functional block to test to a 
test bus, Direct continuation of the block and test signal input/output terminal to test is carried 
out, and the test from the outside is enabled. Simultaneously, since a test input signal is supplied 
to the block tested from the final stage latch of a preceding paragraph block in this case, it 
becomes verifiable [ the timing between the preceding paragraph block of the block to test, and 
the block to test]. 

[0046] AND gates 11,21, and 31 in the 1st embodiment and 2nd embodiment, When operating 
by two or more layout blocks, i.e., these embodiments, with the clock of a signal-processing rate 
with the same blocks 1-6, Since the interference between blocks by the difference in a clock rate 
is not produced, AND gates 11,21,31,41,51, and 61 may omit, and may supply an input signal 
to each input edge of the functional blocks 12, 22, 32, 42, 52, and 62 from direct entry end B in . 
[0047]When signal-processing rates differ in the functional block in each layout block, For 
example, when the signal-processing rate of the functional block to test is an integral multiple of 
other blocks, If the test input signal and test output signal of a sampling rate of the integral 
multiple leak to other layout blocks, a latch mistake will be made in the functional block of other 
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layout blocks, An error will be caused when testing the block which holds the signal which made 
a latch mistake and holds the normal mode or the signal which made a latch mistake when the 
functional block of other layout blocks includes a holding circuit. In the block of those other than 
the each layout block to test, since the AND gate immediately after the input outputs all the bit 
"0" level and an input signal is not inputted into a functional block, the above errors can be 
prevented. 
[0048] 

[Effect of the InventionJAs mentioned above, the LSI test circuit of this invention, By the 
selector and AND gate of each block which are formed as 1 block on a layout. A test input signal 
is passed only by taking a synchronization, respectively by the final stage latch of the layout 
block group of the preceding paragraph of the layout block to test, and its latter part, and only the 
layout block to test serves as normal operation. A test input signal is supplied to the layout block 
tested from the final stage latch of a preceding paragraph block of the layout block tested at this 
time, A test input signal is supplied to a preceding paragraph block from a test bus by the 
selector in the input side of a latch of the preceding paragraph of the layout block to test, By 
switching the selector by the side of the test bus just behind the functional block contained in the 
layout block to test, and supplying the output of the functional block to test to a test bus, While 
carrying out direct continuation of the test signal input and output to the layout block to test and 
enabling the test from the outside, Since a test input signal is provided with the layout block 
tested from the final stage latch of a preceding paragraph block being supplied, it has an 
advantage which is not in the conventional LSI test circuit of becoming verifiable [ the timing 
between a preceding paragraph block and the layout block to test ]. 

[0049]In the block of those other than each layout block to test. Since the AND gate immediately 
after the input outputs all the bit "0" level and an input signal is not inputted into a functional 
block, it also has an advantage which is not in the conventional LSI test circuit that the error 
produced by interference between blocks by the difference in the rate of a signal-processing 
clock can be prevented. 

[0050]Therefore, simultaneously with the block test by the test input of a parallel signal, since 
this invention can carry out an interblock test, it shortens the test pattern of an LSI test circuit, 
and can reduce the test time on LSI manufacture. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is a block diagram of the 1st embodiment of this invention. 

[Drawing 2] It is a block diagram of the 2nd embodiment of this invention. 

[Drawing 3] It is a block diagram of the scan pass system test circuit of the conventional example 

of this invention. 

[Drawing 4] It is a block diagram of the test bus method test circuit of the conventional example 
of this invention. 

[Explanations of letters or numerals] 
1-6 Block 

11, 21, 31, 41, 51, and 61 AND gate 
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12.22.32, 42,52,62 functional blocks (FUN) 

13.23.33, a 45,55,65 D latch 

14, 24, 34, 44, 54, and 64 Selector 



[Translation done.] 
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HUlB^b'-y bCOf =J?)l>mm5 itm^COf X hA7J 

7Jt-£fXh#gi:. fflriafXh#Scotil7J^^BlfS 

kfrt>%K). fx h ^fceScoacomrlBATJS^ tJ it/ 
ffKcogcoMf a-f x h A^S^-co— ^rt Mfef x b A±i 
buIEt-X b^E- bfl-ttjC^LTffia 

A7ift^-i> ix/mmmmru >y ^ aj*«#<o— jw^me 

f*»@fi&Sr^LT^®cOBffiaH' 7717n y?0)ffii 

[0021] 4?t. iriaf x b#S(4. mteL-f b 
miuj T 1 *? b /n -y ^<?5i}ieA**p(c«ais*i, ffi 

^•cOA7JSS{ilulBSIig7'n •/ ^coffiTlStcffi iSli, S 

1 cof x b ^- bfi^r^f * rcot & ^(imriaw^ 

7"n-y^coai7JSr. J VT^'f A 7'CO t # KUiUflEA* 

[0022] $ t>t,z. fflrtaf x b#®i±. tatap-f 

b7"n y X b A^lfl^C0f*^^g(t4f x b Aa 
£l/m2cr>-ZU7 ?<7)ZtL?tlC0— U^X^MtWiT 

X b^E- b'ff^r^f >f AcOh # tciilulEli^An >y 

^coaijj^. syTfT-iy&bztziimzAJim^z 

ZK^ftmRL, fl?2cof Xb^-bft^'T^f >f 7" 

cofc§«ifrfaf xbA7jfi-f-£. yyr^f -rT'coi: 

[00 23 ] S^tC4^. liiaSS*COL-f T^bAO'y 
aStb*>y bcOxV^/HI^iV'MBtuScoffiTJfi^ 

-enmie^miBiiigT'n -y ^ t miaf x b#s^ tc« 
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[0024] it, fjirtexX h^- 

Mi t fce-^Tft o -etui bp a riy b v ? r t tc« 

So 

[0025] 

sr^tra-rs . ii i (i*^Bj«m i commmcommm 
[0026] ^mtmn, lsi«i/^7-) h± j tti^ 

tl 1 7'o 7 7^ b 7"o •/ ? t LtfMSil, A 

-bWATJSCONT^ixWf^rO'y? 1, 

ATJftWATJS^ I Ni3 j;UA7JiffiB in ^^LTy'a 
•y? 1 iZimZft. fn-y? lCDT-Xh^-VZmfe? 
IfXht- Ml-f-t est l^'S^TESTliSiV 
ATJ^CONTSr^LT^n-y? 7'n 
■y? l«m7Jf4tii7jaf§B 0Ut St^-LT7"d./^2^A^ 

s b i n izm&zn , 7D7?2«f^ft-F 

SfXbt- b'fl^t est 2* i 'S^TEST2Sr^L 
T 7"c? v ^ 2 COS^" C O N T ic-£ftf& $ ft. § „ 7"a •/ ^ 2 
^m7J«tii7JSB 0Ut Sr^-tTyn-y^3£0A^ffiB in 
W£i&£ft. 7"n >y ? 3 Wfx b b *R£-T 4 -r.x 
b Kfi-f - 1 e s t 3 ^ffifT EST3^LT7'D 
-y ? 3 (7)^C ONTlzmbZtl. -y ? 3 CD!±S7J<4 
ftTJffi^OUT^LTfe^ftS. 
[00 27] — 7D -y ? 1 (4. mtVv hfrt>%& 
A7Jfi^#b">y biJit/l b*-y b*^^i»A7Jm^ 

ttaw^^-f-s r> b*y- but. BJS««ifii» 

oWir/Ov? 1 2tD77f 1 3 b-kl/?? 1 4 t£ 

7-n -y ? i cffi^$ixtA7j|g^{±ry py- b 

1 1 t-feW:? 1 4<0Jfff 0«7JjK«fc3*U fXb 
=E- b ATJff-^t e s t 1 A ! 7yFf- b 1 1 

fts . 7> b^- b 1 1 cvftjjimmy'v •? 9 1 

£ft. ^fig^n-y^ ltf9ffi7J(4bW? 1 4«f II 
ATJ^ffiS&Sft. T-X b^E- bll-^-t e s t 1 if*zV9 
9 1 4«W»ASJfc«»S*t, -tW? 1 4C0tfJ7Ji4D 
7-yf-l 3(~f*$&£ft. D57fl 3<J0!±5^(i7'n>y^ 
l«ft7j£r:frLTft7j£ix£, 7n7?2fcM3i« 
iim/o y^lh COBj&flS 0 . ftfiSS*<7) 
^ 1 lt21i;31, 1 2 t 2 2 t 3 2 , 1 3 t 2 3 
t 3 3 , tiXlf 1 4t 24 t 34 tfZiX^titfft-t h<?> 

[0028] ^ai^Tjl»iW^>»^(i, 3-ocDt-X 
K-Kfftestl, test 2M't e s t 3li 
4±tc " 1 " p^aWRjeSft* . 7"o y 9 1 £A7J Sft 

sMfef-y bwATjfi^ii:. rypy-M i tcfttts 

ft§« iWSfxXb^— b'ft-f-t estliri" K 
/t^C&«>c9T\ /o-y? 1 fcffi»Sft.*S»b> bcOA 



*fi-f-{i^Xb^-b'fI^t e s t 1 

ry^y-M 1*^^-04 4tti7j£ftSo r>-b 

y-b 1 l«ai*(i«ISgyo>y^ 1 2{:«^, J9f5£ 

^tg^nffLm^^ns, mmyuv? 1 i^Mt 

testlCO "1" i 0 1 fltUjtfBKSfu 

■feU^^14<©aS*(4D5«>'f-l 3tffi»S*l, 
I?o^t§)$3tiT7'07^ 1 iDft^SftS. 

[00 29 ] >y ^ 1 ^ffi7J(47"n -y ? 2 IZimZfi 
h . 7"n -y ? 2 KflB&Sfli-f ^ b^E- Ff=-^t est 

2 t^xb^e— bfi-f-t e s t 1 tut " 1 " U^JVT 

t H-<nmmi: t S . Lfc#o T 7"c? ■•/ ^ 2 

n>y^ 2 2t;0fc^$#L. mm7V"/7 2 2C0tHtSl±^U 
7?24*mMLDy-y^-2 3l l Z&&ZtL. D5?f2 

3 «tB^{i7"C? .y ? 2 ^ai77 1 Lt7'o >y ^ 3 

tLS« 7 ? 3 X b^E- Kff t e s 

t 3 ^ " 1 " K/PT*-g>£0T\ 7"o -y ? 3 tcA^^ix 
. 7"n y ^ 1 tj <fc t^'y'n 7?2t 11— <?)Mg#^ 

b^- b 3 1 ^^-c7)4 *JBit. «Sg7"n 7?32 tcffi 

a§ L D 5 -y ^ 3 3 tfMkSit. D7 7f 3 3 <7)tiJ7J{±7" 
n.y^3^tti7^lt tTtb73S^B 0Ut ^^LTffi7JS^ 
OUTtCttj7J§fX-&. 

[0030] ^mmmx-y'u ~,?2 h~t&%r&. 

"rX ht— b'fi^-t est lfcitft e s t 3ti "0" 
U^HilftSSft, T-Xb^-bfl-^-t e s t 2(4 

" 1 " l"<jV£3&MZtii> . 7'n -y ^ i tc«^§ni>a 

mb" -y b CO A^ft-f-«4 , b k ^ ^ 1 4 0 filJAT^I S" 

■y^l 3(50^(4^0 -y^ ltOffiTJt U7'n7?2C 

W^^tlS. TVb^-bl 1(4. f-xb^E-b'fl-f-t 
estltf "0" K;PT^^C0T. ^b'>y b "0" U 

[00 3 1 ] 7d 7 ^1 cOL£J7j(47"n -y ^ 2 COT V V¥ 
-b2 lfcflBft$fL, T-^b^E-bfi^t est2*i 

"1" WOlsTfo&coT. £<7>££mMLXmm7v>y 
9 2 tz®*k$ti& . dftgyo >y ? 2 
FJfScO«^-»ISrfii . WffiT'n -y ^20* 
7 t j(4bU^^2 4^fft^^tL. fXb^-b'ff-f-t e s 
t2*s "1" W<JVX*3bhtltb. ^V99 2 4\i^t\ 
fflC0Mm7v -y?22 cotHtl SriltR LD7yf2 3tf 
bP^^2 4^ai7J(4D7-y^2 3t#t|&§ 
ffi^MS?n.y?T«»$;fX7A yn-y^2^tU7J 
t LTtii7J«B 0Ut ^A>yo •y^3(3«^S^I> 0 

[00 32] 7"o>y? St^S^^f-Xb^E-bfl^- 
t e s t 3 (4. 7'n -y ^ 1 fc»£S*ifc-rX b^E-b'fl 
ftestltifO" K7l^f'S)S«-C'7"n -y ^ 3 
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n-y7 2<7)tiJ7J(4, ^V7f34fJtLtD77f 33 

b 3 i (±yn >y 7 i corv py-M 1 1 rsl £ 
\z-yb "o" i^/i/£aj7rr&. 

[0033] *HM^JT1i, 7X3 7 7 K 7x3 -y 7 2& 
U7u >y 7 3 t #7"n -y 7 <7>t-.X b HJfrf t 
estl, test 2&t/t e s t 3 £ " 1 " V^MZ 

4HBE^oy^tffi»S*t. %mm.7n v ? 

n >y 7 1 . 7'u >y 7 2 M"7"n 7;3HK, #7*n >y 
^OrXht-KgfTESTl, TEST2MTE 
ST3tf>4H8#* "0" 1"<JWCR5&$N& fc , £-7'n-y 

[0 0 34] Uts&^T, fXbf^7'07?»f/;b 
; &- " 1 " V^iVh U fxM 
^^ya-y^co^Xh^-Kig^-S: "0" I^McRjE 

-r^^htcioT, T-xb^s7'n-y^<^iffas.u : '-t^) 

fM£c07'o >y ^(i^n -y 7 eofbfc©? v <f-T*tl*m 
mW% b S/ittT'SIiiU x-X biTS 7'n „ 7<7V*iI?g 
W)i¥t =5r& . ^CDt^y-xh-tZ, 7"o -y 7 cootHS7*o >y 
7c0*f*S9 -y j-frh'rX Y-tt 7X3 -y 7 t,z"rX h ATI 
ft^ffi^Sixl. cot. -rX 4 7'd .y 7 cr>m&7x3 

7?j:fxm 7'n -y ? p B io 7 -r s y 7tkmmmz 

HJST-'S S . ttzr-X h-t& 7X3 y9\m<7)7x3 -y 7T" 
\XTyY^f~Yifi^v h "0" U^V^tH^^cOT 

[00 3 5] *3£liW^lWt»flHRI:M Sy/ft-b 
fcjSLfcB2 £#Htr& 1 , J&PI7 o -y flzttLxyu 
>y7 10D77f 1 3H/07? 2C9-fe 1/772 42r 
^■UD57f24 tT'^-e^'n^ffi^fi^^-f 5 

D (4, 7'07^U7'P7^2J:«^Ili:> T^K 
Y-Y2.1 cr>mm t , fHt£7"n 7^5 2 ^SSi: , -fel/ 
^?24 coS® £ t> COT* S o t ^E— 

Fm^OATJImJI^-^/P^ t e s t 1 = 0 , t e s t 2 
= 1, t e s t 3 = 0t~?&t, D77fl 3C9til7j7 
4 S>^£S®g7n-y7<7)iJivCD74" SV/i^ 
1 7c?77-»M i?;H^<50^n>y 7cDiLb>907^ 5 >7" 
tD7 vf-2 4^£li71$tL4|xr B 1tfc^T, 7X3-/9 1 

7'n .y 7 2 PbIcOS® < *>f 5 ^ ) «BE*-r * £ fc tfiB 

[0036] *»IH^2(^iaitW<?5flliKH*3SUfcH 



LS lcoWT'7t±-C14l7"n y^fcl/CJBlRSfU 
A*^-^5A**B in ijJ:tfaj**iB ollt tx^hA7J 
e-^OASJ*T ln tsJ:txai**BT out tT-xb^-^fl 

^COATlSCONT 1 & £V 2 k ^filfilii/tT'O 
>y ^ 4 . 7"d >y ^ 5 fttf :/n -y ^ 6 Sr* L . flflSf 'V h 
fr^&7u-y ^A*m-^{4A*^f I N^U7n 
7M»7n7n*SSB in HMa, aflfct-y 
^^-g»7"XbA^lfl^A^S^T I Nj^Lt/D yi? 
4<?)7 i XhA73Tin^St^Sil. h^£- h'ft^t e 
stiaytesti l j&*^n 774 {zm^tLl . 7" 

Q'yi?4(7)D9.y^m73Ba(4tB^ffiB 0Ut £ftLX7 
n-y^5c7)7'n-y7A*ffiB in tffi|&§^., 7n7?4 
^xXbtii77fl^Ta{4ai7JS^T 0Ut ^U7n 7 

FH-f-t est 2S.t/t estl 2 Ji7"u 775 

[00 37 ] T'n-y? 5 OtfcftBb (ifcftffi B out Sr-^ 
LT7'n -y 7 6«7n 77>U]ST in tM§^, 7'n 
77 5^f7,f ajTlfi^T b (47'n >y 7 6 CO^rX h Atl 

Bijzm&zti. T-xh^—vm^t est 3m/t e 

s t 1 3 «i;7"n 7 7 6 fcf*^$tLl> . 7'n -y 9 6 <7)7*u 
-y7til7:{iai7]S^OUT^^LTtli7J$tL, xXttil 
TJiiv^X h ffi7JS^ T O U T fctf LT {fiTJ $ tlS . 
[0038] — 7"n >y 7 4 (4 , Sit" >y h ^J?>^S 
A^ft-f-co^-^^b'-y bfcW»A*m-9<^iMBI*iJ« 

-rsr>-Hy-h4 1 t s m&comffi7xi 7 4 2 t , 

2mAMmZfflW{m-r%hib^x h^E- Hfi-^fc 

^xt^-FSr©JfflI-rS2^^-rXt^-FfI^-A 
TJSCONTlfciV^i:. fi^a7n-y7tc|5lS3L 
Tf-7*ft»tSD77f45i^L, ATJira^I 

- b 4 i oMt'-y b A^ag«-*t:«§n, 2oo 

f7 tt- Hft^ATJS^o *>-73«T-X t^E- Hfg 
#A*«Hf*tfrtT«»Slti-rXh^-T«©#t e s 
t 1 {4T>- H**- h 4 1 i0ffi*-i0A7JffitC«^§tL4 . 
[0039] 7yH7""-h4 1 C0lHtH±mm7x3 7 74 
2(;«^§n., «Sg7'n>y74 2<7)ai^{42O<50-feW7 
7 4 3 fttX-fe 1/7744 <7)#« CO— ^T^AT] tcffti^^ 
ix, ^xhA^Ti^^LTf^^ix^xXhA^ft^ 
{4 2 OO-fe 7 7 4 3 M/'-fe 1/ 7 7 4 4 0# « COS *) CO 
tt&f<D*j]iWzmk2ti. 2o^^xb^-Kft-f-A7J 
SQC O N T 1 n 4 UC O N T 2 CO 5 *>— JjCO^rX h ^t- 
KATJffiCONTl^^LTATJSitl.^h^-Hfi 
^•t e s t l{4-feL-7 74 4cO0JWA7 l ]^#t|A§^ s f. 

Xh-t-h'ff-f-t estl l(4-fel/774 3COiWA7l 
-teI/774 3c0t±l7J(4T-Xbm7lTat 
LTft7lffiT 0Ut *^tiJ*§^ tI/774 4COffi7J{4 
D77f4 5fc«Jfr$;h., D77f4 5<DltiMi7X3 >y 
7m7JBat LTtil7JSB 0Ut 4 3 tC« 
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[0040] &ti, 7"r?'y7 5*3 iXf6i±7n>y?4 t 
R— WEBflltfETft 0 , «j£W»W§-4 U5U6 

1, 42i;52i;62, 43t53t63, 4 4 i; 5 4 
£ 6 4 , i3ir>"4 5 t 5 5 £ 6 31fi%K%:t\M$sth<r> 

x\ zz-c<omm<ommitmm-r&. 

[004 1] AHMW, fx h 

^e— Hft-f-t e s t 1 , test2fty'test3^i 
"1" fcRjeU 'T.XHE-KS^t e s t 1 
1 „ t e s t 1 2StXt estl3IJ " 1 " 
t4 "0" KA-Srl&g-tS, 7VKy-f4 

i , r v k f - h 5 i aixr y k b 6 i t±$OT ma 

■}}& "1" SSRt'-y hOATJfl^S- 

4 SLt^-fe i/?^64 ii-etL-etLT-x b =e— Kit m$ 

[0042] i -3 T 7*n >y ? 4 £436 £ fll> Si* b* -/ h 
<7>XMm\iT> Kf- h41^ LTWgyu -y ? 4 
2t«*&$ll, mm7V"/7 4 2 «m^«±b 1^7^4 4 

«ft§ ftT 7'u 7?4i07Dy^5fcM5W. 7" 
n -y ? 4 COT'n ypmnBa MTV YY— Y 5 1 £tf"L 

tttt7'o 7^5 2 *u antr n .7 x 5 2 offi 

^{iblx^^54^^-LTD^-7^5 5fc«t&3;fl, ft 
#JQig 7 o v 7 § ixT 7* a -y 7 5 J; 0 7*n -y x 6 
iz&jjZtLt . 7'n-y^ S^Tn-y^ifiTJBbtiTyK 
f- h 6 1 *:frLTllifi:/u 7^6 2 fcftteSfu fiSflg 
7" a >y ? 6 2 cDffiTJiib !✓ 9 X 6 4 LX D 7 -7 f 6 

5 S ft . m*HBM 7 a -y ? TUft § ttX 7*n -7 7 
6i^7"Q7^6^i: ItajASfTOUTt;^ 
£ft£. 

[0043] *^atWCs 7*n 7?5^fX h-rs*§ 

■a, fxh^-HAMft e s 1 1 zmmu^ns 

"0" , WK-b'AAfiftest 1 1* "0" * 
£{2 " 1 " . f X h^E— Hft-f-t est2F'l" ,f 
Xh^-Kff-f-t estl2J "0" . f Xh^-Hf 
■f-t e s t 3Sr "0" , f X h^— Kft^t e s t 1 3 

* "1" ^ms^/wcisjrr^ i<?5«#, fxh 

f-Ffg-^t est4i "0" V-^f&SfiOT, -bP"X 
*4 4(ii&?0M.A***RU fXFATJfi^t i n 

[0 044] D77f 4 5«ai^T-*)-l»7"Cf •7 7 4C0tii 
7Jft^Ba(i7'a-y7 5<0J§^B in fc«»Sft., fXb 
=E- h'fi-tt e s t 2ii " 1 " W^Tfefc^VCflriftL 
fcSMWWWi: 7-D -y7 4 «ffi7J«^B a{4T 

yh'f'-h5 l£tf-LT, K?a7?5 2tM§n 
5. fXht-Hf?t e s t 1 2i ! "0" K/K f 
X b^E— Kfl-^-t estl3i>"'r V^)VX"tih<n 
X\ fflmrw? 5 2Wm7JtebW7 5 SSr^LTy 



07? 5«f Xf-tfcJjfl-f-Tb t tTtil^STo.t 
tti7l£ft. 7n-yX6^fXhA;«T in t«ii6$ft 
I.. fXh ^e— ViS^ t e s t 1 3 # " 1 " K/l^CA 

3Sr^-LT7"n 6«fx btfj^m^i: LTtli^S^ 
TOUTt[UA^, S^f-Xh^:— K-B-f-t e s t 

lfij;lftest3l± "0" V<*)lX-fch<r)X\ ryH 

*f—h4 luxury vy~h 6 lts^f-y t- "0" u 

<;t-Srm^J L» «tg^n -y 7 4 2 i T/mm7u -y?6 
2t(i^h'7b "0" P^.^f*|#$ix^» 
[0045] 7'D7/'4«fXbA7JlWTI Ni> 
fe, 7"0'y7 4«T-Xhtli7 t jfl-tTa, 7'U7?5(?)f 
XMUMfTbi^U 7ny760f XhttJTJfl 

t , ±a«$n< t-x ht"-&7'n -7 7«tufS«y'n 7?o 

mmk^-y^om^v^^^zx.^^ T-xh^'x^^iu 

S/n .y 7 fcx x b A*fi#*ffi»L. fx b^-§«^ 
7n -y 7 Ef^ofX h y N'xMO-fc: ?&Q}KH&Z-X , 

fx h s wfi^n -y 7 iom^ & f x h y n'x izmm 

Zblz£-?X. f Xbfl,7'D7 7tf XMfASA 

HBttc^co^-, xx hA^JfPf-tiHuST'ti 7 7«iH 
g57fi^fxhf|,7"n77 tf±M S ti h C0X\ f 
x h-TS 7 "n >y ^coirsyn >y 7 1 f x h-T S /n -y 7 

[ 0 0 4 6 ] =5r±5, H 1 tOU^Jfc £Xffi2 cvg&miz 
&tt&T>Vy-hl 1 , 2 lfe«fctP3 1(4, ^iOL- 

T 1 ? h 7-0 >y 7 . -t^h-hzti^mmmx'ityu - y 

*^-{4, 7 n «y 7 KOjtV^fc ± 5 7'U -y 7fflSP H 1^ 
z RW4^fc*V^T» T>YY-Y \ 1 , 2 1, 3 1, 
4 1, 5 1, 6 1 {4«B&LT, jtttfeUjSBi^^aHfi 
7"07? 1 2, 2 2, 3 2, 42, 5 2^^1/6 2(7)^- 
A7JSt A77fi-^«*S L-C t i V \ 
[0 04 7] mz, &\/4T*7Y~7X3y?fa(7>Wtm7'Xl 
•y 7 ttSV^«#*0ffll'- hJ&qi***^, ^JxiJf X 

fx h ATift-f-fc iv'f x h ft^fi^W) w b 

7'n -y 7 K jftM&tr t; fltooW 7*7 h 7"n v 7 coW^f 
n7?Cl3l^77f SX^^Bi t. ftfJCOV-f T7h7' 
n -y 7 (7)«tg7-n -7 7 je*fia*HIJ»**tri»^ . >y 
f 5*Ute«#£«»U a^f-K47t:(47-yf 5X 
Uft^fiftUv^7'n7^Jf^lt^^ x 
^-Sr^i-Tii:^^.. #f^mH7'7l7*n 
•y 7lW«7'D .y^til -?-OA73lSf^<50T y H ^— h 
^b" 7l "0 " K/PSr ffi^j L » ffitgy a <y 7 ATI 
ft^A7J§tL^tWC\ ±xEo i -5^:X5-^K<"^ 

[0048] 
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[f&B^jjH ] ±i£Lfc ± 0 tZ*m&>LS I f X Mil 

m±. i/-fr^h ±t- 1 y'u -y ? k lt jFM£ti& 

<*K« W TV h 7'u -y 7ffifcoS»©7 «y ^TZtl^'tl 
mm* k S*f«"CSffi® U fXbfSH7'>b/n7 
?«A»S»f£k3:S. £cok tfxh-rsw TVb 
yu y 7 COHUgT'n -y ? OlM? >y fi^fX h -T & 

k, rxhtsi/^f r^fyn-y^^Hfrs^^v^-^A 

7JfJJ^ S> £ -fc L- ? * fc X 0 -f X b ' ^*X £ J 6 MS 7'n y ? 
•y ?tz&£ti&mm7n ■y?W&<0'rX h^xMco^U 

h /n -y 7 kf X hfl-^AffiTJSrESfSetT^hSP*^ 
Of X b STfTBBfc-r* tfctC, fXh A*fi#**t»g 

•y ? i k k Ztiml & cr>X\ mk?u -y 9 h 

^imt %h k V ^ -5 ffil*0 LSI f X h HI|&t^^f(JjSSr 

[ 0 0 4 9 ] f X V-tt%VA TV h 7"n -y ^Ul^cO:/ 



7"d >y ? fflSH^T*^ <± T± t & ^ ^ - £ K <"d k 

^m*s t ^ a lsi h nmfcft v^ijafc* 
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